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ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʇʄʊ.425142.430ʈʕ 
ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʥʘʟʥʘʯʝʥʠʠ, ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʥʮʠʧʝ ʜʝʡʩʪʚʠʷ, 
ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʩʦʩʪʘʚʝ ʠʟʚʝʱʘʪʝʣʷ ʦʭʨʘʥʥʦʛʦ 
ʨʘʜʠʦʚʦʣʥʦʚʦʛʦ ʣʠʥʝʡʥʦʛʦ ʇʈɽɼɽʃ-200ɺ-01 (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï 
ʠʟʚʝʱʘʪʝʣʴ), ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʟʚʝʱʘʪʝʣʴ ʇʈɽɼɽʃ-200ɺ-01 ʠʤʝʝʪ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 
ʠ ʚʢʣʶʯʝʥ ʚ ʩʦʩʪʘʚ ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʭʨʘʥʳ ʧʝʨʠʤʝʪʨʘ 
ʘʚʪʦʥʦʤʥʦʛʦ (ʉʂʆʇɸ) ʉʇɼʇ.425628.002. 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: 
 
ɹʀɹ - ʙʘʨʴʝʨ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ɹʀɹ-ʇ; 
ɹʇ -  ʙʣʦʢ ʧʠʪʘʥʠʷ; 
ɼʂ -  ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ; 
ɿʆ -  ʟʦʥʘ ʦʙʥʘʨʫʞʝʥʠʷ; 
ʂʄʏ -  ʢʦʤʧʣʝʢʪ ʤʦʥʪʘʞʥʳʭ ʯʘʩʪʝʡ; 
ʂʈ -  ʢʦʨʦʙʢʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʂʈ-ɺʇ; 
ʇʈɼ -  ʙʣʦʢ ʧʝʨʝʜʘʶʱʠʡ ʇʈɼ-200ɺ; 
ʇʈʄ -  ʙʣʦʢ ʧʨʠʝʤʥʳʡ ʇʈʄ-200ɺ; 
ʇʂ -  ʧʨʠʙʦʨ ʢʦʥʪʨʦʣʷ ï ʢʦʥʬʠʛʫʨʘʪʦʨ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʇʂ-ʂʉʋ; 
ʇʇʂ -  ʧʨʠʙʦʨ ʧʨʠʝʤʥʦ ï ʢʦʥʪʨʦʣʴʥʳʡ; 
ʐɹ -  ʰʣʝʡʬ ʙʣʦʢʠʨʦʚʢʠ; 
ʐʉ -  ʰʣʝʡʬ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 
 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 13 

ʦʢʪʷʙʨʷ 2011 ʛ. ˉ 837 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʝ 
ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 12  ʦʢʪʷʙʨʷ 2004 ʛ. ˉ 539è     ʠʟʚʝʱʘʪʝʣʴ    
ʇʈɽɼɽʃ-200ɺ-01 ʥʝ ʧʦʜʣʝʞʠʪ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʦʨʛʘʥʘʭ. 
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1 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 

1.1  ʅʘʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ 
1.1.1 ʀʟʚʝʱʘʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, 
ʧʝʨʝʩʝʢʘʶʱʝʛʦ ɿʆ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʦʡ ʰʠʨʠʥʦʡ ʪʨʝʙʫʝʤʦʡ ʟʦʥʳ 
ʦʪʯʫʞʜʝʥʠʷ. 

1.1.2 ʀʟʚʝʱʘʪʝʣʴ ʚʳʧʦʣʥʝʥ ʚʦ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʩ 
ʚʠʜʦʤ ʚʟʨʳʚʦʟʘʱʠʪʳ çʠʩʢʨʦʙʝʟʦʧʘʩʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ çiè ʫʨʦʚʥʷ 
çibè ʧʦ ɻʆʉʊ ʈ ʄʕʂ 60079-11-2010 ʠ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʦ 
ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ ʢʣʘʩʩʘ 1 ʧʦ ɻʆʉʊ IEC 60079-10-1-2013, ʛʜʝ 
ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʤʝʩʝʡ ʢʘʪʝʛʦʨʠʠ IIɺ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʣʘʩʩʘ ʊ6 ʚʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ɻʆʉʊ ʈ ʄʕʂ 60079-0-2011). 

ʀʟʚʝʱʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ ʈʝʛʣʘʤʝʥʪʘ 
ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ ʊʈ ʊʉ 012/2011 ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩ ʚʠʜʦʤ 
ʚʟʨʳʚʦʟʘʱʠʪʳ ñibò ï ʠʩʢʨʦʙʝʟʦʧʘʩʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ. 

1.1.3 ʀʟʚʝʱʘʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʇʈɼ, ʦʜʥʦʛʦ ʇʈʄ, ʜʚʫʭ ʂʈ, 
ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ, ʠ ʦʜʥʦʛʦ ɹʀɹ, 
ʨʘʩʧʦʣʘʛʘʶʱʝʛʦʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ. ʂʈ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʙʣʠʟʠ 
ʇʈɼ ʠ ʇʈʄ ʠ ʩʦʝʜʠʥʝʥʳ ʩ ʥʠʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʘʙʝʣʷʤʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʝʨʝʤʝʱʝʥʠʝ ʇʈɼ ʠ ʇʈʄ ʧʦ ʚʳʩʦʪʝ. ɼʣʠʥʘ ʢʘʙʝʣʷ, 
ʩʦʝʜʠʥʷʶʱʝʛʦ ʇʈɼ (ʇʈʄ) ʠ ʂʈ, ʩʦʩʪʘʚʣʷʝʪ 1ʤ. ʂʘʙʝʣʴ ʟʘʱʠʱʝʥ 
ʘʥʪʠʚʘʥʜʘʣʴʥʳʤ ʤʝʪʘʣʣʦʨʫʢʘʚʦʤ. ɺ ʂʈ ʦʪʩʫʪʩʪʚʫʶʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ 
ʝʤʢʦʩʪʠ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ.  

1.1.4 ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʠʤʝʶʪ ʤʘʨʢʠʨʦʚʢʫ 
ʚʟʨʳʚʦʟʘʱʠʪʳ: 

- ʇʈɼ, ʇʈʄ ʠ ʂʈ ï çɽʭ ib IIɺ T6 Gb ʍè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ ʄʕʂ 
60079-11-2010; 

- ɹʀɹ ï ç[Ex ib] IIBè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ ʄʕʂ 60079-0-2011. 
ʇʨʠʤʝʯʘʥʠʝ  ï ɿʥʘʢ ʍ ʚ ʤʘʨʢʠʨʦʚʢʝ ʚʟʨʳʚʦʟʘʱʠʪʳ ʇʈɼ, ʇʈʄ ʠ ʂʈ 

ʦʙʦʟʥʘʯʘʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 
ʵʢʩʧʣʫʘʪʘʮʠʠ: 

ɺʅʀʄɸʅʀɽ: ʕʢʩʧʣʫʘʪʘʮʠʷ ʠʟʚʝʱʘʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʦ 
ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ,  ʙʝʟ ɹʀɹ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ !!! 

1.1.5 ʀʟʚʝʱʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ ʠʟʚʝʱʝʥʠʷ ʦ ʪʨʝʚʦʛʝ ʨʘʟʤʳʢʘʥʠʝʤ 
ʚʳʭʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʣʝ ʧʨʠ: 

- ʧʝʨʝʩʝʯʝʥʠʠ ʯʝʣʦʚʝʢʦʤ ɿʆ ʚ ʧʦʣʥʳʡ ʨʦʩʪ ʠʣʠ ʧʨʠʛʥʫʚʰʠʩʴ; 
- ʧʦʜʘʯʝ ʠʤʧʫʣʴʩʘ ʥʘʧʨʷʞʝʥʠʝʤ (5-30) ɺ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 0,5 ʩ 

ʥʘ ʢʦʥʪʘʢʪʳ ɼʂ ɹʀɹ. 
1.1.6 ʀʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ: çʟʘʙʦʨè ʠ 

çʢʦʟʳʨʝʢè. ʅʘʟʚʘʥʠʷ ʨʝʞʠʤʦʚ ʫʩʣʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʠʧ ʬʦʨʤʠʨʫʝʤʦʡ 
ɿʆ. ɺʘʨʠʘʥʪ çʟʘʙʦʨè ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 
ʦʙʥʘʨʫʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʝʩʝʢʘʶʱʝʛʦ ɿʆ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ɺʘʨʠʘʥʪ 
çʢʦʟʳʨʝʢè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʦ ʚʝʨʭʫ ʦʛʨʘʞʜʝʥʠʷ ʠ 
ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʝʦʜʦʣʝʚʘʶʱʝʛʦ ʦʛʨʘʞʜʝʥʠʝ 
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ʧʝʨʝʣʘʟʦʤ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʇʈʄ ʠ ʇʈɼ ʥʘ ʦʛʨʘʞʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥ ʂʄʏ-2, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʜʚʘ ʩʧʝʮʠʘʣʴʥʳʭ 
ʢʨʦʥʰʪʝʡʥʘ.  ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʇʈʄ ʠ ʇʈɼ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥ ʂʄʏ-3, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʜʚʝ ʩʪʘʣʴʥʳʝ ʩʪʦʡʢʠ. ʂʄʏ-
2 ʠ ʂʄʏ-3 ʧʦʩʪʘʚʣʷʶʪʩʷ  ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʟʘʢʘʟʫ. 

1.1.7 ʀʟʚʝʱʘʪʝʣʴ ʜʦʧʫʩʢʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘ 
ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʥʝʩʢʦʰʝʥʥʘʷ ʪʨʘʚʘ ʠʣʠ ʥʝʨʦʚʥʦʩʪʠ 
ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʪʦʡ ʜʦ 0,5 ʤ) ʚ ʫʩʣʦʚʠʷʭ, ʦʛʦʚʦʨʝʥʥʳʭ ʚ ʧ. 5.1.2.3. 

1.1.8 ʀʟʚʝʱʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʠʜʫ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʋ1 

ʧʦ  ɻʆʉʊ 15150-69,  ʧʨʠ  ʪʝʤʧʝʨʘʪʫʨʝ  ʦʪ  ʤʠʥʫʩ 50 ʉ̄ ʜʦ ʧʣʶʩ 65 ʉ̄ ʠ 
ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 100% ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25ʉ̄ 
1.1.9 ʀʟʚʝʱʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ ʠʟʚʝʱʝʥʠʝ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʨʘʟʤʳʢʘʥʠʝʤ ʚʳʭʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʣʝ ʜʦ ʫʩʪʨʘʥʝʥʠʷ 
ʵʪʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠ: 

- ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʇʈɼ ʠʣʠ ʇʈʄ; 
- ʧʨʠ ʧʦʧʳʪʢʘʭ ʩʘʙʦʪʘʞʘ ʧʫʪʝʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʠʟʣʫʯʝʥʠʷ 

ʨʘʜʠʦʦʪʨʘʞʘʶʱʠʤʠ (ʨʘʜʠʦʧʦʛʣʦʱʘʶʱʠʤʠ) ʤʘʪʝʨʠʘʣʘʤʠ ʠʣʠ ʧʫʪʝʤ 
ʤʘʩʢʠʨʦʚʘʥʠʷ ʠʟʣʫʯʝʥʠʷ ʇʈɼ ʚʥʝʰʥʠʤ ʧʝʨʝʜʘʪʯʠʢʦʤ. 

1.1.10 ʀʟʚʝʱʘʪʝʣʴ ʚʳʜʘʝʪ ʠʟʚʝʱʝʥʠʝ ʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ 
ʜʦʩʪʫʧʝ ʚ ʚʠʜʝ ʨʘʟʤʳʢʘʥʠʷ ʚʳʭʦʜʥʦʡ ʮʝʧʠ ʰʣʝʡʬʘ ʙʣʦʢʠʨʦʚʢʠ çʐɹè ʧʨʠ 
ʦʪʢʨʳʪʦʡ ʢʨʳʰʢʝ ʂʈ ʠ/ʠʣʠ ɹʀɹ. 

1.1.11 ʀʟʚʝʱʘʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ 
ʨʘʙʦʪʫ, ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʝ ʚʳʜʘʝʪ ʠʟʚʝʱʝʥʠʝ ʦ ʪʨʝʚʦʛʝ 
ʧʨʠ: 

- ʚʦʟʜʝʡʩʪʚʠʠ ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʩʥʝʛʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 
40ʤʤ/ʯʘʩ; 

- ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʜʦ 1125 ɺʪ/ʤ2; 
- ʚʦʟʜʝʡʩʪʚʠʠ ʚʝʪʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 30 ʤ/ʩ ʠ ʧʦʨʳʚʘʤʠ ʜʦ 40 ʤ/ʩ; 
- ʚʳʩʦʪʝ ʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʫʯʘʩʪʢʝ ʜʦ 0,3 ʤ; 
- ʚʳʩʦʪʝ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦ 0,3 ʤ; 
- ʪʦʣʱʠʥʝ ʦʙʣʝʜʝʥʝʥʠʷ ʜʦ 5 ʤʤ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 10 ʤ/ʩ; 
- ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʛʫʣʠʨʦʚʦʢ ʜʦ 

0,3 ʤ (ʧʨʠ ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʝʝ 0,3 ʤ ʚʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʦʚ 
ʠʟʚʝʱʘʪʝʣʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ). 

1.1.12 ʀʟʚʝʱʘʪʝʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ ʠ ʥʝ ʚʳʜʘʝʪ ʣʦʞʥʦʡ ʪʨʝʚʦʛʠ ʧʨʠ 
ʨʘʟʜʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩʣʝʜʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʤʝʭ: 

ʘ) ʜʚʠʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʦʩʠ ɿʆ, ʥʝ ʤʝʥʝʝ: 
- 1,2 ʤ ʧʨʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ 200ʤ, 
- 0,9 ʤ ʧʨʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ 100ʤ, 
- 0,5 ʤ ʧʨʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ 50ʤ; 
ʙ) ʜʚʠʞʝʥʠʝ ʦʜʠʥʦʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ 

ʦʪ ʦʩʠ ɿʆ, ʥʝ ʤʝʥʝʝ: 
- 1,5 ʤ ʧʨʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ 200ʤ, 
- 1,1 ʤ ʧʨʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ 100ʤ, 
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- 0,7 ʤ ʧʨʠ ʜʣʠʥʝ ʫʯʘʩʪʢʘ 50ʤ; 
ʚ) ʜʚʠʞʝʥʠʝ ʚ ɿʆ ʦʜʠʥʦʯʥʳʭ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ (ʧʪʠʮ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʙʦʣʝʝ 3 ʤ ʦʪ ʙʣʦʢʦʚ ʠʟʚʝʱʘʪʝʣʷ; 
ʛ) ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʇʈʄ ʠʟʣʫʯʝʥʠʷ ʇʈɼ ʩʦʩʝʜʥʝʛʦ ʫʯʘʩʪʢʘ, ʢʘʢ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʠʟʚʝʱʘʪʝʣʝʡ; 
ʜ) ʠʟʣʫʯʝʥʠʝ ʋʂɺ ʨʘʜʠʦʩʪʘʥʮʠʡ ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ ʠ ʩʦʪʦʚʦʛʦ 

ʪʝʣʝʬʦʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 0,5 ʤ ʦʪ ʙʣʦʢʦʚ ʠʟʚʝʱʘʪʝʣʷ; 
ʝ) ʠʟʣʫʯʝʥʠʝ ʋʂɺ ʨʘʜʠʦʩʪʘʥʮʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 150 ʜʦ 175 ʄɻʮ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 40 ɺʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 5 ʤ ʦʪ ʙʣʦʢʦʚ ʠʟʚʝʱʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ ï ɿʜʝʩʴ ʠ ʜʘʣʝʝ: ʦʩʴ ɿʆ ï ʧʨʷʤʘʷ ʣʠʥʠʷ, 

ʩʦʝʜʠʥʷʶʱʘʷ ʮʝʥʪʨʳ ʇʈɼ ʠ ʇʈʄ. 
1.1.13 ʀʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʜʫʣʷʮʠʠ (ʯʘʩʪʦʪʥʦʡ ʣʠʪʝʨʳ) ʨʘʙʦʯʝʛʦ ʩʠʛʥʘʣʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 
ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʩʦʩʝʜʥʠʭ ʠʟʚʝʱʘʪʝʣʝʡ. ɼʦʧʫʩʢʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʘʷ 
ʫʩʪʘʥʦʚʢʘ ʠʟʚʝʱʘʪʝʣʝʡ. 

1.1.14 ʀʟʚʝʱʘʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ 
ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʠʛʥʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ʇʂ.  

1.1.15 ʀʟʚʝʱʘʪʝʣʴ ʟʘʱʠʱʝʥ ʦʪ ʧʝʨʝʧʦʣʶʩʦʚʢʠ  ʧʠʪʘʶʱʠʭ 
ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ ʠ ʦʪ ʠʤʧʫʣʴʩʦʚ 
ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1000 ɺ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 1 ʤʩ, ʥʘʚʦʜʠʤʳʭ ʚ 
ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʣʠʥʠʷʭ ʚʦ ʚʨʝʤʷ ʛʨʦʟʳ. 

1.1.16 ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 24 ɺ ʧʨʠ ʘʤʧʣʠʪʫʜʝ 
ʧʫʣʴʩʘʮʠʡ ʥʝ ʙʦʣʝʝ 0,3 ɺ.  

1.1.17 ɺʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʝ ʧʘʨʘʤʝʪʨʳ ɹʀɹ: 
- ʥʘ ʢʦʥʪʘʢʪʘʭ ç+ Uʧʠʪ.- è, çOUTè, ç+TEST-è ʠ çTAMPè  ʢʦʣʦʜʢʠ 

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ - Um:250V; 
- ʥʘ ʢʦʥʪʘʢʪʘʭ ç+ Uʧʠʪ.- è, çOUTè ʠ çTAMPè ʢʦʣʦʜʢʠ ʩʠʥʝʛʦ ʮʚʝʪʘ -

 Uo:28,1V; Io:296mA; Cʦ:0,645 ÕF; Lo:0,7mH. 
1.1.18 ɺʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʝ ʧʘʨʘʤʝʪʨʳ ʂʈ: 
- ʥʘ ʢʦʥʪʘʢʪʘʭ ç+Uʧʠʪ.-è, çOUTè, çTAMPè  ʢʣʝʤʤʥʠʢʘ ï Ui:28,1ɺ; 

Ii:296 mA; Ci:500 pF; Li:100 ÕH; 
- ʥʘ ʢʦʥʪʘʢʪʘʭ ʨʘʟʲʝʤʘ XS1 - Uo:7,3 V; Io:158mA; Co:195 ÕF; 

Lo:100 ÕH; 
1.1.19 ɺʭʦʜʥʳʝ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʝ ʧʘʨʘʤʝʪʨʳ ʇʈɼ ʠ ʇʈʄ ʥʘ 

ʢʦʥʪʘʢʪʘʭ ʨʘʟʲʝʤʘ XP1: 
Ui:7?3 V; Ii:158 mA; Ci:192 ÕF; Li:100 ÕH 
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1.2  ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
1.2.1 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1.2 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʚʝʱʘʪʝʣʷ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɼʣʠʥʘ ɿʆ, ʤ  10-200 

ɿʘʧʘʩ ʧʦ ʫʨʦʚʥʶ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ɿʆ, ʥʝ ʤʝʥʝʝ, ʜɹ  

8 

ɺʳʩʦʪʘ ɿʆ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ɿʆ, ʥʝ ʤʝʥʝʝ, ʤ  1,5 

ɼʠʘʧʘʟʦʥ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʩʢʦʨʦʩʪʝʡ ʚ ʚʘʨʠʘʥʪʝ 
çʟʘʙʦʨè, ʤ/ʩ 

ʦʪ 0,1 ʜʦ 10,0 

ɼʠʘʧʘʟʦʥ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʩʢʦʨʦʩʪʝʡ ʚ ʚʘʨʠʘʥʪʝ 
çʢʦʟʳʨʝʢè, ʤ/ʩ 

ʦʪ 0,2 ʜʦ 6,0 

ʅʠʞʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠ ̫ʧʠʪʘʥʠʷ, ɺ 18,5 

ɺʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ɺ 26,4 

ʇʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ  ʤɸ, ʥʝ ʙʦʣʝʝ 85 

ɺʨʝʤʷ ʛʦʪʦʚʥʦʩʪʠ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ, ʩ, ʥʝ ʙʦʣʝʝ 60 

ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʞʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʩʣʝ 
ʦʢʦʥʯʘʥʠʷ ʠʟʚʝʱʝʥʠʷ ʦ ʪʨʝʚʦʛʝ, ʩ, ʥʝ ʙʦʣʝʝ 

10 

ʇʘʨʘʤʝʪʨʳ ʚʳʭʦʜʥʦʡ ʮʝʧʠ: 
- ʪʦʢ, ʧʦʩʪʦʷʥʥʳʡ ʠʣʠ ʧʝʨʝʤʝʥʥʳʡ, ʤɸ, ʥʝ ʙʦʣʝʝ 
- ʘʤʧʣʠʪʫʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ, ʥʝ ʙʦʣʝʝ 

 
100 
25,2 

ʇʘʨʘʤʝʪʨʳ ʩʠʛʥʘʣʘ ɼʂ: 
- ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ, ʢʆʤ, ʥʝ ʙʦʣʝʝ; 
- ʥʘʧʨʷʞʝʥʠʝ ʠʤʧʫʣʴʩʘ, ɺ 
- ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ, ʩ, ʥʝ ʤʝʥʝʝ 

 
2,5 

10-25,2 
2,0 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʟʚʝʱʝʥʠʷ, ʩ, ʥʝ ʤʝʥʝʝ 2 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪʥʳʭ ʣʠʪʝʨ 3 

ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ, ʄɻʮ 24150 Ñ 100 

ʄʦʱʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ ʇʈɼ, ɺʪ, ʥʝ ʙʦʣʝʝ 0,003 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʤ, ʥʝ ʙʦʣʝʝ: 
- ʇʈʄ (ʇʈɼ) ʩ ʢʨʦʥʰʪʝʡʥʦʤ ʠ ʩ ʢʦʟʳʨʴʢʦʤ 
- ɹʀɹ-ʇ ʩ ʢʨʦʥʰʪʝʡʥʦʤ 

 
90ʭ120ʭ375 

130ʭ120ʭ105 

ʄʘʩʩʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʫʧʘʢʦʚʢʝ, ʢʛ, ʥʝ ʙʦʣʝʝ 5,4 

ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠʟʚʝʱʘʪʝʣʷ, ʣʝʪ, ʥʝ ʤʝʥʝʝ 8 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ, ʥʝ ʤʝʥʝʝ 0,99 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ, ʯ, ʥʝ ʤʝʥʝʝ 75000 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ 
ʣʦʞʥʦʡ ʪʨʝʚʦʛʝ, ʟʘ 1000 ʯ, ʥʝ ʙʦʣʝʝ  

 
0,01 



ʉʇʄʊ.425142.430ʈʕ 

8 

1.2.2 ɺ ʠʟʚʝʱʘʪʝʣʝ ʦʪʩʫʪʩʪʚʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 
ʚʳʰʝ 25,2 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʀʟʚʝʱʘʪʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ III ʢʣʘʩʩʫ ʟʘʱʠʪʳ ʦʪ 
ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ɻʆʉʊ 12.1.019-2009. 

1.3  ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ 
1.3.1 ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1.3.  

ʊʘʙʣʠʮʘ 1.3 ï ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ 

ʇʈɼ-200ɺ 1 

ʇʈʄ-200ɺ 1 

ʂʦʟʳʨʝʢ ʟʘʱʠʪʥʳʡ 2 

ɹʀɹ-ʇ ʚ ʩʦʩʪʘʚʝ: 
- ʙʣʦʢ ɹʀɹ-ʇ ʩ ʢʨʦʥʰʪʝʡʥʦʤ ʠ ʧʣʦʱʘʜʢʦʡ ʦʧʦʨʥʦʡ ï 1 ʰʪ. 
- ʰʫʨʫʧ 5ʭ40 ï 2ʰʪ. 
- ʜʶʙʝʣʴ-ʧʨʦʙʢʘ 8ʭ40 ï 2ʰʪ. 
- ʭʦʤʫʪ ʯʝʨʚʷʯʥʳʡ 78-101 ʤʤ ï 1ʰʪ. 
- ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ 0,1ɸ ï 2ʰʪ. 

1 

ʂʈ-ɺʇ ʚ ʩʦʩʪʘʚʝ: 
- ʙʣʦʢ ʂʈ-ɺʇ ʩ ʢʨʦʥʰʪʝʡʥʦʤ ʠ ʧʣʦʱʘʜʢʦʡ ʦʧʦʨʥʦʡ ï 1 ʰʪ. 
- ʰʫʨʫʧ 5ʭ40 ï 2ʰʪ. 
- ʜʶʙʝʣʴ-ʧʨʦʙʢʘ 8ʭ40 ï 2ʰʪ. 
- ʭʦʤʫʪ ʯʝʨʚʷʯʥʳʡ 78-101 ʤʤ ï 1ʰʪ. 

2 

ʂʄʏ-1 ʚ ʩʦʩʪʘʚʝ: 
- ʧʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ ï 1 ʰʪ. 
- ʙʦʣʪ ʄ6ʭ10 ï 2 ʰʪ. 
- ʰʘʡʙʘ 6 ï 2 ʰʪ. 
- ʰʘʡʙʘ ʧʨʫʞʠʥʥʘʷ 6 ï 2 ʰʪ. 
- ʭʦʤʫʪ ʯʝʨʚʷʯʥʳʡ 78-101 ʤʤ ï 2 ʰʪ. 
- ʘʥʢʝʨʥʳʡ ʙʦʣʪ ʩ ʛʘʡʢʦʡ 8ʭ40ʄ6 ï 2 ʰʪ. 

2 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʇʄʊ.425142.430ʈʕ 1 

ʌʦʨʤʫʣʷʨ   ʉʇʄʊ.425142.430ʌʆ 1 

 

 
1.3.2 ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʦʙʦʟʥʘʯʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠ ʟʘʢʘʟʝ ʠ ʚ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ:  
çʀʟʚʝʱʘʪʝʣʴ ʇʈɽɼɽʃ-200ɺ-01  ʉʇʄʊ.425142.400ʊʋè. 

 
1.3.3 ʇʦ ʦʪʜʝʣʴʥʦʤʫ ʟʘʢʘʟʫ ʤʦʛʫʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ.  
- çʇʂ-ʂʉʋè ʉʇɼʇ.421235.001; 
- çʂʄʏ-2è ʉʇɼʇ.301316.002; 
- çʂʄʏ-3è ʉʇɼʇ.301316.003. 
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1.4  ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ 
1.4.1 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ.  
ʇʈɼ ʠ ʇʈʄ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʦʥʮʘʭ ʦʭʨʘʥʷʝʤʦʛʦ 

ʫʯʘʩʪʢʘ. ʇʈɼ ʠʟʣʫʯʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʇʈʄ. ʇʈʄ 
ʧʨʠʥʠʤʘʝʪ ʵʪʠ ʚʦʣʥʳ, ʧʨʝʦʙʨʘʟʫʝʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʠ ʘʥʘʣʠʟʠʨʫʝʪ 
ʵʪʦʪ ʩʠʛʥʘʣ. ʏʝʣʦʚʝʢ, ʧʝʨʝʩʝʢʘʷ ɿʆ, ʧʝʨʝʢʨʳʚʘʝʪ ʧʫʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʚʦʣʥ, ʚʳʟʳʚʘ ̫ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ. ɽʩʣʠ ʵʪʦ ʠʟʤʝʥʝʥʠʝ 
ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 
ʩʠʛʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʙʨʘʥʥʦʤʫ ʨʝʞʠʤʫ, ʠʟʚʝʱʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ 
ʠʟʚʝʱʝʥʠʝ ʦ ʪʨʝʚʦʛʝ. 

ʀʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ (ʨʝʞʠʤʘ): çʟʘʙʦʨè ʠ 
çʢʦʟʳʨʝʢè. ʅʘʟʚʘʥʠʷ ʨʝʞʠʤʦʚ ʫʩʣʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʠʧ ʬʦʨʤʠʨʫʝʤʦʡ 
ɿʆ. ɺʘʨʠʘʥʪ çʟʘʙʦʨè ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 
ʦʙʥʘʨʫʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʝʩʝʢʘʶʱʝʛʦ ɿʆ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ɺʘʨʠʘʥʪ 
çʢʦʟʳʨʝʢè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʦ ʚʝʨʭʫ ʦʛʨʘʞʜʝʥʠ ̫ ʠ 
ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʝʦʜʦʣʝʚʘʶʱʝʛʦ ʦʛʨʘʞʜʝʥʠʝ 
ʧʝʨʝʣʘʟʦʤ. 

ʇʨʠ ʧʦʩʪʘʚʢʝ ʠʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ: 
- ʧʝʨʚʘʷ ʯʘʩʪʦʪʥʘʷ ʣʠʪʝʨʘ; 
- ʚʘʨʠʘʥʪ ï çʟʘʙʦʨè; 
- ʧʦʨʦʛ ï ç-8 ʜɹè. 
ʀʥʜʠʢʘʪʦʨ ʚ ʂʈ ʇʈʄ ʠʥʜʠʮʠʨʫʝʪ: 
- ʠʟʚʝʱʝʥʠʝ ʦ ʪʨʝʚʦʛʝ (ʛʦʨʠʪ ʦʪ 2 ʜʦ 30 ʩ); 
- ʠʟʚʝʱʝʥʠʝ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʠʞʝ 10,2 ɺ, ʦʪʩʫʪʩʪʚʠʠ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʇʈʄ, 
ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʇʈɼ ʠʣʠ ʇʈʄ, çʟʘʩʚʝʪʢʝè ʇʈʄ ʤʦʱʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 
ʨʘʜʠʦʧʦʤʝʭ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ (ʛʦʨʠʪ ʙʦʣʝʝ 30 ʩ); 

- ʧʝʨʠʦʜʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʝ ʧʦʤʝʭʠ ʣʶʙʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʢʦʨʦʪʢʘʷ 
ʚʩʧʳʰʢʘ ï 0,1 ʩ). 

ʇʨʠ ʧʦʤʦʱʠ ʇʂ ʤʦʞʥʦ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʨʘʙʦʪʳ 
ʠʟʚʝʱʘʪʝʣʷ, ʯʘʩʪʦʪʥʫʶ ʣʠʪʝʨʫ, ʧʦʨʦʛ, ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʣʠʯʠʥʫ 
ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ ʇʂ ʠʤʝʝʪ 
ʟʚʫʢʦʚʫʶ ʠʥʜʠʢʘʮʠʶ ʠʟʚʝʱʝʥʠʡ, ʯʪʦ ʫʜʦʙʥʦ ʧʨʠ ʢʦʥʪʨʦʣʝ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ. ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʂ 
ʧʨʠʚʝʜʝʥʦ ʚ ʝʛʦ ʧʘʩʧʦʨʪʝ.  

ʀʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʪʨʠ ʯʘʩʪʦʪʥʳʝ ʣʠʪʝʨʳ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʣʠʪʝʨʳ 
ʠʟʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʘ ʤʦʜʫʣʷʮʠʠ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʇʈɼ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʧʦʣʦʩʘ ʬʠʣʴʪʨʘʮʠʠ ʇʈʄ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 20 ʜɹ ʧʦʜʘʚʠʪʴ 
ʤʝʰʘʶʱʠʝ ʠʟʣʫʯʝʥʠʷ ʇʈɼ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʨʫʛʦʡ 
ʣʠʪʝʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ 
ʜʚʘ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʦʜʥʠʭ ʦʧʦʨʘʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
ʧʦʤʝʭʘʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ, ʝʩʣʠ ʫ ʠʟʚʝʱʘʪʝʣʝʡ ʙʫʜʫʪ 
ʚʳʙʨʘʥʳ ʨʘʟʥʳʝ ʣʠʪʝʨʳ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʦʨʠʛʠʥʘʣʴʥʳʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟʚʝʱʘʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʫʟʢʘʷ ʜʠʘʛʨʘʤʤʘ 
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ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ ʚ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʢʦʨʧʫʩʘ. ʕʪʘ 
ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʚʠʞʫʱʠʤʩʷ ʧʨʝʜʤʝʪʘʤ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 
ʦʩʠ ɿʆ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʤʘʣʫʶ 
ʰʠʨʠʥʫ ɿʆ. 

ʇʨʠʤʝʯʘʥʠʝ ï ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ ʦʪ 
ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʚʝʱʘʪʝʣʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʜʣʠʥʝ 
ʫʯʘʩʪʢʘ ʜʦ 100 ʤ. 

ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʬʦʨʤr ɿʆ ʜʣʷ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ 50 ʤ ʧʦʢʘʟʘʥ ʥʘ 
ʨʠʩʫʥʢʝ 1.1. 

 

 
ʈʠʩʫʥʦʢ 1.1 ï ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʬʦʨʤʳ ɿʆ 

 
ɹʀɹ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʨʘʟʜʝʣʝʥʠʷ ʠʩʢʨʦʦʧʘʩʥʳʭ ʠ 

ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʮʝʧʝʡ. 
ʇʦʜʢʣʶʯʝʥʠʝ ʚʳʭʦʜʥʳʭ ʮʝʧʝʡ ʠʟʚʝʱʘʪʝʣʷ ʢ ʣʠʥʠʠ RS-485 

ʢʦʤʧʣʝʢʩʘ ʉʂʆʇɸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ ʩʦʧʨʷʞʝʥʠʷ ɹʉ2. 
 

1.4.2 ʂʦʥʩʪʨʫʢʮʠʷ ʠʟʚʝʱʘʪʝʣʷ 
ʀʟʚʝʱʘʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʠʜʝʥʪʠʯʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 

ʙʣʦʢʦʚ ʇʈʄ ʠ ʇʈɼ, ʜʚʫʭ ʂʈ, ʦʜʥʦʛʦ ɹʀɹ. ʂʦʥʩʪʨʫʢʮʠʷ ʇʈʄ (ʇʈɼ) ʧʦʢʘʟʘʥʘ 
ʥʘ ʨʠʩʫʥʢʝ 1.2. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʨʧʫʩʘ ʇʈʄ (ʇʈɼ) 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʛʦʨʶʯʠʡ ʘʪʤʦʩʬʝʨʦʩʪʦʡʢʠʡ ʇɺʍ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʦʣʱʠʥʦʡ 
ʩʪʝʥʢʠ (2,6 ʤʤ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 
ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ. ʂʘʙʝʣʴ, ʩʦʝʜʠʥʷʶʱʠʡ ʙʣʦʢ ʩ ʂʈ, ʟʘʱʠʱʝʥ 
ʤʝʪʘʣʣʦʨʫʢʘʚʦʤ ʘʥʪʠʚʘʥʜʘʣʴʥʦʛʦ ʪʠʧʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ 
ʩʪʘʣʠ. 

ʂʦʨʧʫʩ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʩ ʪʦʨʮʦʚ ʟʘʢʨʳʪ 
ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʨʳʰʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʫʧʣʦʪʥʝʥʠʝ ʢʦʨʧʫʩʘ, 
ʢʨʝʧʣʝʥʠʝ ʙʣʦʢʘ ʢ ʧʦʚʦʨʦʪʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠ ʦʪʚʦʜ ʟʘʨʷʜʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ 
ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʦʪ ʜʠʵʣʝʢʪʨʠʢʘ ʢʦʨʧʫʩʘ. ʇʣʘʪʘ ʩ ʨʘʜʠʦʵʣʝʤʝʥʪʘʤʠ 
ʟʘʢʨʝʧʣʝʥʘ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʇʈɼ (ʇʈʄ). ʇʨʠʝʤʥʳʡ ʠ ʧʝʨʝʜʘʶʱʠʡ ʤʦʜʫʣʠ 
ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʣʠʩʪʦʚʦʡ ʣʘʪʫʥʠ ʠ ʩʦʚʤʝʱʝʥʳ ʩ ʦʙʣʫʯʘʪʝʣʝʤ ʚ ʚʠʜʝ 
ʚʦʣʥʦʚʦʜʥʦ-ʱʝʣʝʚʦʡ ʣʠʥʝʡʥʦʡ ʨʝʰʝʪʢʠ. 

ʂʘʙʝʣʴ, ʩʦʝʜʠʥʷʶʱʠʡ ʇʈʄ  (ʇʈɼ) ʩ ʂʈ, ʦʜʥʠʤ ʢʦʥʮʦʤ ʧʦʩʪʦʷʥʥʦ 
ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʇʈʄ (ʇʈɼ)  ʠ ʟʘʱʠʱʝʥ ʤʝʪʘʣʣʦʨʫʢʘʚʦʤ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ 
ʩʪʘʣʠ. ʅʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ ʢʘʙʝʣʷ ʫʩʪʘʥʦʚʣʝʥ ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʦʪʚʝʪʥʦʡ ʯʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʣʘʪʝ ʢʦʤʤʫʪʘʮʠʠ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ 
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ʩʪʦʡʢʘʭ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʂʈ. ɼʣʷ ʫʧʣʦʪʥʝʥʠʷ ʚʚʦʜʘ ʢʘʙʝʣʷ ʚ ʦʩʥʦʚʘʥʠʝ ʂʈ 
ʩʣʫʞʠʪ ʚʪʫʣʢʘ ʢʘʙʝʣʴʥʘʷ, ʟʘʢʨʝʧʣʝʥʥʘʷ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ 
ʤʝʪʘʣʣʦʨʫʢʘʚʘ. ʇʦʚʨʝʞʜʝʥʠʝ ʢʘʙʝʣʷ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 
ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟʜʝʣʠʷ.  

 
1 ï ʊʨʫʙʘ;    5 ï ɹʣʦʢ ʠʟʚʝʱʘʪʝʣʷ; 
2 ï ʍʦʤʫʪ ʯʝʨʚʷʯʥʳʡ;  6 ï ʂʈ; 
3 ï ʇʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ; 7 ï ʇʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ ʂʈ; 
4 ï ʂʦʟʳʨʝʢ ʟʘʱʠʪʥʳʡ; 8 ï ʂʨʦʥʰʪʝʡʥ ʂʈ. 

ʈʠʩʫʥʦʢ 1.2 - ʂʦʥʩʪʨʫʢʮʠʷ ʇʈʄ (ʇʈɼ) 
 

ɺʥʠʤʘʥʠʝ: ɺʦ ʠʟʙʝʞʘʥʠʝ ʩʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʚʥʫʪʨʠ ʙʣʦʢʦʚ ʇʈʄ 
(ʇʈɼ) ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʟʚʝʱʘʪʝʣʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʯʪʦʙʳ ʢʨʳʰʢʘ 
ʢʦʨʧʫʩʘ ʙʣʦʢʘ (ʩʦ ʩʪʨʝʣʢʦʡ) ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʠʞʝ ʦʩʥʦʚʘʥʠʷ ʢʦʨʧʫʩʘ 
ʙʣʦʢʘ (ʢʨʳʰʢʘ ʩ ʢʨʝʧʣʝʥʠʝʤ ʧʦʚʦʨʦʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ). ɺʳʭʦʜʷʱʠʡ ʠʟ 
ʧʦʚʦʨʦʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʝʪʘʣʣʦʨʫʢʘʚ ʜʦʣʞʝʥ ʩʚʝʰʠʚʘʪʴʩʷ ʚʥʠʟ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʝʢʘʥʠʷ ʧʦʧʘʚʰʝʡ ʥʘ ʥʝʛʦ ʚʣʘʛʠ ʢ ʚʭʦʜʫ 
ʤʝʪʘʣʣʦʨʫʢʘʚʘ ʚ ʧʦʚʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʂʈ ʜʦʣʞʥʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 
ʢʨʳʰʢʦʡ ʚʚʝʨʭ. 
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ʂʦʥʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʢʨʝʧʣʝʥʠʷ ʙʣʦʢʘ ʠʟʚʝʱʘʪʝʣʷ, ʜʣʷ ʜʚʫʭ 
ʚʘʨʠʘʥʪʦʚ ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʘ (ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ) ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʱʘʜʢʠ ʦʧʦʨʥʦʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.3. 

 

 
1 ï ʇʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ;   6 ï ɺʠʥʪ ʮʝʥʪʨʦʚʦʯʥʳʡ; 
2 ï ɹʣʦʢ ʠʟʚʝʱʘʪʝʣʷ;    7 ï ɹʦʣʪ ʢʨʝʧʣʝʥʠʷ ʢʨʦʥʰʪʝʡʥʘ; 
3 ï ʂʨʦʥʰʪʝʡʥ;      8 ï ʐʘʡʙʘ ʧʨʫʞʠʥʥʘʷ; 
4 ï ʇʦʚʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ;  9 ï ʐʘʡʙʘ ʧʣʦʩʢʘʷ. 
5 ï ɹʦʣʪ ʬʠʢʩʠʨʫʶʱʠʡ;  

ʈʠʩʫʥʦʢ 1.3 - ʂʦʥʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʢʨʝʧʣʝʥʠʷ ʇʈʄ (ʇʈɼ) 
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ʋʩʪʨʦʡʩʪʚʦ ʢʨʝʧʣʝʥʠʷ ʙʣʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʜʝʣʴʥʫʶ ʶʩʪʠʨʦʚʢʫ 

(ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʙʣʦʢʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ) ʧʦ ʜʚʫʤ ʦʩʷʤ. ʇʨʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʙʣʦʢʘ ʝʛʦ ʶʩʪʠʨʦʚʢʘ ʚʦʢʨʫʛ ʜʚʫʭ ʦʩʝʡ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʦʩʣʘʙʣʝʥʠʷ ʬʠʢʩʠʨʫʶʱʝʛʦ ʙʦʣʪʘ ʧʦʟ. 5. ʕʪʠʤ ʞʝ 
ʙʦʣʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʬʠʢʩʘʮʠʷ ʙʣʦʢʘ ʧʦʩʣʝ ʶʩʪʠʨʦʚʢʠ. ʇʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 
ʨʘʩʧʦʣʦʞʝʥʠʠ ʙʣʦʢʘ ʝʛʦ ʶʩʪʠʨʦʚʢʘ ʚʦʢʨʫʛ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʩʣʝ ʦʩʣʘʙʣʝʥʠʷ ʙʦʣʪʦʚ ʢʨʝʧʣʝʥʠʷ 
ʢʨʦʥʰʪʝʡʥʘ ʧʦʟ.7. 
ɹʣʦʢʠ ʇʈʄ (ʇʈɼ) ʠ ʂʈ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʢʨʫʛʣʦʡ ʦʧʦʨʝ ʜʠʘʤʝʪʨʦʤ 

ʦʪ 60 ʜʦ 90 ʤʤ ʧʨʠ ʧʦʤʦʱʠ ʂʄʏ-1 ʠ ʭʦʤʫʪʦʚ ʯʝʨʚʷʯʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ 
ʩʦʩʪʘʚ ʠʟʚʝʱʘʪʝʣʷ. ʇʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʘ ʇʈʄ (ʇʈɼ) ʠʟʚʝʱʘʪʝʣʷ ʠ 
ʂʈ ʥʘ ʢʨʫʛʣʦʡ ʦʧʦʨʝ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.2. ɺʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʙʣʦʢʦʚ 
ʥʘ ʪʨʫʙʳ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, ʜʣʷ ʯʝʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʪʘʥʜʘʨʪʥʳʝ ʯʝʨʚʷʯʥʳʝ ʭʦʤʫʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʤʝʨʘ (ʚ ʢʦʤʧʣʝʢʪ 
ʧʦʩʪʘʚʢʠ ʥʝ ʚʭʦʜʷʪ).  

ʂʦʟʳʨʴʢʠ ʟʘʱʠʪʥʳʝ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʙʣʦʢʦʚ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʦʪ ʧʦʪʦʢʦʚ ʚʦʜʳ ʚ ʩʣʫʯʘʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʚ ʤʝʩʪʘʭ ʩ ʚʦʟʤʦʞʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦʞʜʝʡ 
ʙʦʣʝʝ 30 ʤʤ/ʯʘʩ (ʟʦʥʳ ʚʣʘʞʥʦʛʦ ʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʠ ʪ.ʜ.) ʠʣʠ ʦʪ 
ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʨʠ ʚʦʟʤʦʞʥʦʤ ʥʘʛʨʝʚʝ ʙʦʣʝʝ 65Áʉ (ʟʦʥʳ ʩʫʭʦʛʦ 
ʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ). 

ʂʦʨʧʫʩ ʂʈ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʩʪʘʣʠ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʥʘ ʩʪʦʡʢʘʭ 
ʨʘʩʧʦʣʦʞʝʥʘ ʧʣʘʪʘ ʩ ʨʘʜʠʦʵʣʝʤʝʥʪʘʤʠ, ʢʣʝʤʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʯʝʨʝʟ ɹʀɹ ʠ ʨʘʟʲʝʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʇʈɼ (ʇʈʄ) ʠ ʇʂ. ɺ 
ʦʩʥʦʚʘʥʠʠ ʢʦʨʧʫʩʘ ʢʦʨʦʙʢʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʂʈ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ 
ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ ʢʘʙʝʣʝʡ, ʠʜʫʱʠʭ ʦʪ ʚʥʝʰʥʠʭ 
ʮʝʧʝʡ, ʠ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʚʚʦʜʘ ʠ ʢʨʝʧʣʝʥʠʷ ʢʘʙʝʣʷ ʇʈʄ (ʇʈɼ). ɺʥʝʰʥʠʡ 
ʚʠʜ ʂʈ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʢʨʫʛʣʫʶ ʦʧʦʨʫ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.4.  ʂʈ 
ʠʤʝʝʪ ʜʚʘ ʛʝʨʤʦʚʚʦʜʘ.  ɻʝʨʤʦʚʚʦʜ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʚʦʜ 
ʠ ʬʠʢʩʘʮʠʶ ʢʘʙʝʣʝʡ Ï 6-10 ʤʤ, ʙʦʣʴʰʝʛʦ ï ʢʘʙʝʣʝʡ Ï 10-16 ʤʤ. 

ʂʦʥʩʪʨʫʢʮʠʷ ɹʀɹ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5. ɺʥʫʪʨʠ ʩʪʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ 
ʥʘ ʩʪʦʡʢʘʭ ʟʘʢʨʝʧʣʝʥʘ ʧʣʘʪʘ. ʅʘ ʧʣʘʪʝ ʨʘʟʤʝʱʝʥʳ ʢʦʣʦʜʢʠ ʩʦ ʩʤʝʥʥʳʤʠ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʷʤʠ, ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʟʠʩʪʦʨʳ, ʟʘʱʠʪʥʳʝ ʜʠʦʜʳ,  
ʜʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʠ ʢʣʝʤʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʮʝʧʝʡ. ʂʘʙʝʣʠ ʚʥʝʰʥʠʭ 
ʮʝʧʝʡ ʚʚʦʜʷʪʩʷ ʚ ʢʦʨʧʫʩ ɹʀɹ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʨʧʫʩʘ 
ɹʀɹ. ɻʝʨʤʦʚʚʦʜʳ ɹʀɹ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʚʦʜ ʠ ʬʠʢʩʘʮʠʶ ʢʘʙʝʣʝʡ 
ʜʠʘʤʝʪʨʦʤ ʦʪ 6 ʜʦ 12 ʤʤ. ɹʀɹ ʧʨʠ ʧʦʤʦʱʠ ʂʄʏ ʤʦʞʝʪ ʢʨʝʧʠʪʴʩʷ ʥʘ 
ʢʨʫʛʣʫʶ ʦʧʦʨʫ ʯʝʨʚʷʯʥʳʤ ʭʦʤʫʪʦʤ ʠʣʠ ʥʘ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʚʫʤʷ 
ʰʫʨʫʧʘʤʠ (ʨʠʩʫʥʦʢ 1.6). 
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1 ï ʆʧʦʨʘ; 
2 ï ʇʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ; 
3 ï ɹʣʦʢ ʂʈ; 
4 ï ʂʣʝʤʤʳ; 
5 ï ʂʘʙʝʣʴʥʳʝ ʚʚʦʜʳ; 
6 ï ʈʘʟʲʝʤ ʇʂ; 
7 ï ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ; 

8 ï ʌʠʢʩʘʪʦʨ ʧʨʫʞʠʥʥʳʡ; 
9 ï ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ; 
10 ï ʈʘʟʲʝʤ ʠʟʚʝʱʘʪʝʣʷ; 
11 ï ʌʠʢʩʘʪʦʨ ʢʘʙʝʣʷ; 
12 ï ʇʝʨʝʤʳʯʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ   

ʯʘʩʪʦʪʳ ʤʦʜʫʣʷʮʠʠ; 
13 ï ʍʦʤʫʪ ʯʝʨʚʷʯʥʳʡ. 
 

ʈʠʩʫʥʦʢ 1.4 ï ʂʈ ɺʇ ʩʦ ʩʥʷʪʦʡ ʢʨʳʰʢʦʡ ʥʘ ʦʧʦʨʝ 
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1 ï ʇʣʘʪʘ;  
2 ï ʆʧʦʨʘ;  
3 ï ʇʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ; 
4 ï ʂʨʦʥʰʪʝʡʥ;  
5 ï ʂʦʨʧʫʩ ɹʀɹ; 
6 ï ʂʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ ʠʩʢʨʦʦʧʘʩʥʳʭ 
ʮʝʧʝʡ; 

7  ï ʂʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ 
ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʮʝʧʝʡ;  
8  ï   ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ɹʀɹ; 
9  ï   ʍʦʤʫʪ; 
10 ï ʇʨʝʜʦʭʨʘʥʠʪʝʣʠ. 

ʈʠʩʫʥʦʢ 1.5 ï ʂʦʥʩʪʨʫʢʮʠʷ ɹʀɹ 

 
1 ï ɹʀɹ;  
2 ï ʇʣʦʱʘʜʢʘ ʦʧʦʨʥʘʷ;  
3 ï ʂʨʦʥʰʪʝʡʥ; 

4 ï ʆʧʦʨʘ;  
5 ï ʍʦʤʫʪ ʯʝʨʚʷʯʥʳʡ. 
6 ï ʂʣʝʤʤʘ ʟʘʟʝʤʣʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 1.6 ï ɺʘʨʠʘʥʪʳ ʢʨʝʧʣʝʥʠʷ ɹʀɹ 
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ʇʦʚʨʝʞʜʝʥʠʝ ʢʘʙʝʣʝʡ ʤʝʞʙʣʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʣʠ ʦʰʠʙʢʘ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʙʝʣʝʡ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ 
ʠʟʜʝʣʠʷ. 

ʅʘ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʣʦʢʠ ʠʟʚʝʱʘʪʝʣʷ, ʂʈ ʠ ɹʀɹ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʥʢʝʨʥʳʭ ʙʦʣʪʦʚ, ʰʫʨʫʧʦʚ ʠ ʜʶʙʝʣʝʡ, 
ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʠʟʚʝʱʘʪʝʣʷ. ʉʧʦʩʦʙʳ ʫʩʪʘʥʦʚʢʠ ʠ 
ʢʨʝʧʣʝʥʠʷ ʙʣʦʢʦʚ ʥʘ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.7. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʇʈʄ (ʇʈɼ) ʥʘ ʦʛʨʘʞʜʝʥʠʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʢʨʦʥʰʪʝʡʥʳ ʠʟ ʩʦʩʪʘʚʘ ʂʄʏ-2 (ʩʤ. ʨʠʩʫʥʢʠ 1.8, 1.9, 1.10). ʈʘʟʥʘʷ 
ʜʣʠʥʘ ʧʣʝʯ ʢʨʦʥʰʪʝʡʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʥʝʩʝʥʠʷ ʧʦ 
ʚʳʩʦʪʝ ʙʣʦʢʦʚ ʩʤʝʞʥʳʭ çʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷè ʫʯʘʩʪʢʦʚ. 

ʂʨʦʥʰʪʝʡʥ ʂʄʏ-2 ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʘʣʝʥʠʝ ʙʣʦʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ: 
- ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʪ ʦʛʨʘʞʜʝʥʠʷ ʜʦ ʮʝʥʪʨʘ ʙʣʦʢʘ - 480/580 ʤʤ, 
- ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʪ ʚʝʨʭʘ ʢʨʝʧʣʝʥʠʷ ʧʣʘʩʪʠʥʳ ʦʧʦʨʥʦʡ ʜʦ ʮʝʥʪʨʘ 

ʙʣʦʢʘ - 290/190 ʤʤ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʩʝʪʯʘʪʦʤ ʦʛʨʘʞʜʝʥʠʠ ʙʣʦʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʧʦʨʳ ʦʛʨʘʞʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʱʘʜʦʢ 
ʦʧʦʨʥʳʭ ʠʟ ʩʦʩʪʘʚʘ ʂʄʏ-1 ʠ ʢʨʦʥʰʪʝʡʥʦʚ ʠʟ ʩʦʩʪʘʚʘ ʂʄʏ-2 ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1.11. 

ʋʩʪʘʥʦʚʢʫ ʙʣʦʢʦʚ ʠʟʚʝʱʘʪʝʣʷ  ʥʘ ʚʳʩʦʪʝ ʦʪ 0,7 ʜʦ 1,45 ʤ ʦʪ 
ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʂʄʏ-3, ʚʢʣʶʯʘʶʱʝʛʦ 
ʩʪʦʡʢʠ ʠ ʩʪʷʞʢʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʙʣʦʢʦʚ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʩʪʦʡʢʘʭ, ʘ ʪʘʢʞʝ 
ʚʚʦʜʳ ʦʧʦʨʥʳʝ ʜʣʷ ʢʨʝʧʣʝʥʠ ̫ʂʈ ʠ ʚʚʦʜʘ ʢʘʙʝʣʝʡ. ɺʥʝʰʥʠʡ ʚʠʜ ʇʈʄ 
(ʇʈɼ) ʠ ʂʈ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʪʦʡʢʝ, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1.12.       
ʂʨʝʧʣʝʥʠʝ ʩʪʦʡʢʠ ʚ ʛʨʫʥʪʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.13. ʅʘ ʨʠʩʫʥʢʝ 1.14 
ʧʦʢʘʟʘʥ ʚʥʝʰʥʠʡ ʚʠʜ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʚʚʦʜʝ ʦʧʦʨʥʦʤ ʂʈ ʩʦ ʩʥʷʪʦʡ 
ʢʨʳʰʢʦʡ.  
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ʈʠʩʫʥʦʢ 1.7 - ʉʧʦʩʦʙ rʢʨʝʧʣʝʥʠʷ ʙʣʦʢʦʚ ʥʘ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
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1 ï ɹʣʦʢ ʠʟʚʝʱʘʪʝʣʷ;  3 ï ʂʨʦʥʰʪʝʡʥ; 
2 ï ʂʦʟʳʨʝʢ ʟʘʱʠʪʥʳʡ;  4 ï ɹʣʦʢ ʂʈ-ʋ1; 
5 ï ɺʪʫʣʢʘ ʢʘʙʝʣʴʥʘʷ. 

 
ʈʠʩʫʥʦʢ 1.8  ʋʩʪʘʥʦʚʢʘ ʙʣʦʢʘ ʇʈʄ (ʇʈɼ) ʥʘ ʙʝʪʦʥʥʦʝ (ʢʠʨʧʠʯʥʦʝ) 

ʦʛʨʘʞʜʝʥʠʝ 
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1 ï ɹʣʦʢ ʠʟʚʝʱʘʪʝʣʷ; 
2 ï ʂʨʦʥʰʪʝʡʥ; 
3 ï ɹʦʣʪ ʄ6Ĭ10 (ʬʠʢʩʠʨʫʶʱʠʡ); 

4 ï ɺʠʥʪ ʮʝʥʪʨʦʚʦʯʥʳʡ. 
13 ï ʐʘʡʙʘ ʧʨʫʞʠʥʥʘʷ; 
14 ï ʐʘʡʙʘ ʧʣʦʩʢʘʷ. 

 

ʈʠʩʫʥʦʢ 1.9 ï ʂʨʝʧʣʝʥʠʝ ʙʣʦʢʘ ʥʘ ʂʄʏ-2 

 

5 ï ɹʣʦʢ ʂʈ; 
6 ï ɻʝʨʤʦʚʚʦʜ; 
7 ï ʐʫʨʫʧ 5Ĭ60; 
8 ï ɼʶʙʝʣʴ-ʧʨʦʙʢʘ 8Ĭ60;  
9 ï ʇʣʘʩʪʠʥʘ ʠʟ ʢʦʤʧʣʝʢʪʘ ʢʨʦʥʰʪʝʡʥʘ; 

10 ï ɸʥʢʝʨʥʳʡ ʙʦʣʪ; 
11 ï ɻʘʡʢʘ ʘʥʢʝʨʥʦʛʦ  ʙʦʣʪʘ; 
12 ï ɹʦʣʪ 6Ĭ10; 
13 ï ʐʘʡʙʘ ʧʨʫʞʠʥʥʘʷ; 
14 ï ʐʘʡʙʘ ʧʣʦʩʢʘʷ. 

 ʈʠʩʫʥʦʢ 1.10 ï ʂʨʝʧʣʝʥʠʝ ʂʄʏ-2 ʠ ʂʈ ʥʘ ʙʝʪʦʥʥʦʝ (ʢʠʨʧʠʯʥʦʝ) 
ʦʛʨʘʞʜʝʥʠʝ 




















































